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INTRODUCTION
Let R be a ring, f ðxÞ ¼ x n þ c nÀ1 x nÀ1 þ Á Á Á þ c 0 a monic polynomial over R, the sequence % a ¼ ða 0 ; a 1 ; a 2 ; . . .Þ over R satisfying the recursion a iþn ¼ Àðc 0 a i þ c 1 a iþ1 þ Á Á Á þ c nÀ1 a iþnÀ1 Þ; i ¼ 0; 1; 2; . . . 1 The work is supported by HAIPURT and the Special Fund of National Excellently Doctoral Paper. 2 To whom correspondence should be addressed. 570 1071-5797/02 $35.00 is called a linear recurring sequence of degree n over R, generated by f ðxÞ. We will use the notation Gðf ðxÞ; RÞ for the set of all sequences over R generated by f ðxÞ.
Let % a ¼ ða 0 ; a 1 ; a 2 ; . . .Þ and % b ¼ ðb 0 ; b 1 ; b 2 ; . . .Þ be sequences over R and c 2 R; define 
If e ! 3 and h 2 ðxÞc1 mod 2 or e ¼ 2 and h 1 ðxÞc1 mod 2; then f ðxÞ is called a strongly primitive polynomial over Z=ð2 e Þ (see [1, 3] ). Any element a in Z=ð2 e Þ has a unique binary decomposition as
eÀ1 , a i 2 f0; 1g. Similarly, a sequence % a over Z=ð2 e Þ has a unique binary decomposition as
where
; a i2 ; . . .Þ is a binary sequence over f0; 1g. The sequence % a i is called ith level component of % a, and % a eÀ1 the highest level component of % a. There are many papers to discuss the properties of the level component of % a, please refer to [1-5, 7, 8] .
In the first part of the paper, we prove the following result. Let f ðxÞ be a strongly primitive polynomial of degree n over Z=ð2 e Þ, Zðx 0 ; x 1 ; . . . ; x eÀ2 Þ a Boolean function of e À 1 variables and
denotes the set of all sequences over the binary field F 2 ; then the compressing map F :
In the second part of the paper, we generalize the above result to the one over Galois rings. Lemma 1 (Dai [1] ). Let f ðxÞ be a primitive polynomial of degree n over
INJECTIVENESS OF COMPRESSION MAPPINGS OVER
2 Gðf ðxÞ; Z=ð2 e ÞÞ and
Lemma 2 (Dai [1] ). Let f ðxÞ be a primitive polynomial of degree n over 
Lemma 3. Let S be a positive integer, % u a sequence over the ring R with its period dividing S, then for any sequence
The proof is easy. 
The proof is easy.
Lemma 5. Let f ðxÞ be a primitive polynomial of degree n over Z=ð2 e Þ, Zðx 0 ; x 1 ; . . . ; x eÀ2 Þ a Boolean function of e À 1 variables and
Since perð
, by x 2eÀ2T À 1 2 eÀ1 h eÀ1 ðxÞ mod f ðxÞ acting on % a and % b, respectively, we have
So h eÀ1 ðxÞ % a 0 h eÀ1 ðxÞ % b 0 mod 2: Since h eÀ1 ðxÞc0 modð2; f ðxÞÞ; we have
Let f ðxÞ be a strongly primitive polynomial of degree n over Z=ð2 e Þ, Zðx 0 ; x 1 ; . . . ; x eÀ2 Þ a Boolean function of e À 1 variables and
then the compressing map
Gðf ðxÞ; Z=ð2 e ÞÞ ! F 
Proof. Let % a; % b 2 Gðf ðxÞ; Z=ð2 e ÞÞ with jð
Since h 2 ðxÞ Á Á Á h eÀ1 ðxÞ mod 2, we set hðxÞ ¼ h 2 ðxÞ mod 2 which is a polynomial over the field F 2 :
Since % a 0 ¼ % b 0 by Lemma 5, it suffices to consider the case
In general, we have
where Z iÀ1 ðx 0 ; x 1 ; . . . ; x iÀ1 Þ and c iÀ1 ðx 0 ; x 1 ; . . . ; x iÀ1 Þ are Boolean functions with i variables, i ¼ 1; 2; . . . ; e À 1: Firstly, we consider the case e ! 4: Since
and the periods of c eÀ3 ð
The periods of
that is,
On the other hand, by x
where % u and % v are the 0th and 1th level components of h eÀ2 ðxÞð % a 0 þ % a 1 2Þ, respectively, then % u hðxÞ % a 0 mod 2. By (6),
and so
Similarly,
By (7) and (8),
Comparing with (5), it follows that
Similar to (9), we get
Multiplying (13) by hðxÞ % a 0 , since perðhðxÞ % a 0 Þ divides T ; we obtain
By (10) and (3), we have
It follows that
Comparing with (14), we get
Now, we show hðxÞð
If % a 1 = % b 1 , then 0th level component of % a À % b is 0 and 1th level component 
Then, (15) implies
where i ¼ 2; 3; . . . ; e À 2: Finally, by x T À 1 2h 1 ðxÞ mod f ðxÞ acting on % a and % b, similar to (9), we have
which implies
On the other hand, by (16) in the case of i ¼ e À 2,
and
So (18) implies 
By Lemmas 3 and 2,
By (17), we have 
COMPRESSION MAPPINGS OVER GALOIS RINGS
Let p be a prime, Z p the p-adic integer ring and Q p the p-adic number field. Let K be an unramified extension of Q p with degree r, R the integer ring of K, then GRðp e ; rÞ ¼ R=p e R is called a Galois ring, where e is a positive integer. 
where a i 2 O. We call O the p-adic coordinate set of GRðp e ; rÞ (see [5] ). (5) Let % a be a sequence over GRðp e ; rÞ, then % a may be written uniquely as
where 
The proof is similar to the one of Lemma 5. So a þ b ða þ bÞ 
